Introduction
A foundation is a lower part of a structure which transmits load directly into the underlying soil. If the soil below the structure is sufficiently strong and capable of supporting the required load, then shallow foundations can be used. If the soil conditions are weak, then deep foundations are more suitable. Geotechnical engineering is the discipline that works with soil properties to establish the bearing capacity and allowable bearing capacity of footings. Geotechnical engineers are members of design team who provide this information to those responsible for design. Often it is stated that geotechnical engineering is an "art form" rather than a science. Bearing capacity is affected by various factors like type of soil and its properties, change in level of water table, eccentric loads, inclined loads, dimensions of the footings, etc. The decision regarding depth of foundation of a structure and type of foundation is decided based on judicious judgment by an interpretation of subsoil conditions based on an economically reasonable number of explorations. Based on experience and supported by theory, the geotechnical engineer interprets the information in order to predict foundation performance. A number of bearing capacity theories have been presented over the years. Bell introduced theory which is useful to understand the concept of bearing capacity.
Terzaghi in 1943 proposed the first comprehensive bearing capacity analysis for the case of strip footing with rough base for a frictional cohesive soil using limit equilibrium method. The other investigators Prandtl (1920) and Reissner (1924) also contributed in bearing capacity analysis. Prandtl (1920) obtained analytical closed form solutions for ultimate bearing pressure for the case of a strip footing on weightless semiinfinite space. This analysis is applicable to frictional cohesive soil and to a purely cohesive soil. Meyerhoff in 1951 used limit equilibrium method for the evaluation of ultimate bearing capacity of shallow foundation with rough base for a frictional cohesive soil. Many investigators attributed the beneficial changes in properties of soil and increase in the load carrying capacity of the soil by various methods like compaction, preloading, grouting, densification using vibratory equipment, using in situ reinforcement, using geotextiles, chemical stabilizations, etc.
II.

EXPERIMENTAL WORK
The present work consists of soil investigations for the proposed construction of "Cantonment fund servant"s quarters" and "school building" for Cantonment Board at Aurangabad". For this purpose, the soil samples were collected from two sites at different depths and the details of the sites from which soil samples are collected are as shown in the 
III. Laboratory Investigation Of Soils For Different Sites
The aim of this work is to decide the optimum depth of foundation based on systematic laboratory study carried out. For this purpose from the proposed site-A of "Cantonment fund servant"s quarters" for Cantonment Board at Aurangabad representative soil samples from the different depth of foundation i.e. 1.0m, 1.5m, 2.0m, 2.5m and 3.0m were collected. Fig. 1 shows soil profile of trial pit taken at site-A.
Experimental work was planned to study the properties of different soils collected for determination of ultimate bearing capacity of the soil. For all these soils the standard Proctor test and direct shear tests were conducted to determine maximum dry density, optimum moisture content, cohesion and angle of internal friction (Ø). Similarly the specific gravity of the soil was found out. The test results of different soil samples collected from different sites at varying depths are as shown in table 2. From table 2, it is observed that as depth of foundation increases, specific gravity of soil also increases. For 1.2 m depth the type of soil found to be clayey soil the maximum dry density is found to be less i.e. 1.45 gm/cm 3 and optimum moisture content is 26.40%. The value of cohesion is found to be 24kN/m 2 . The soils at 2.0m to 2.5m depth are found to be coarse in nature and hence the maximum dry density is found in to be 1.71 and 1.75 gm/cm 3 and optimum moisture content found to be 16.90% to 15.10 % respectively. The cohesion is found to be in the range of 8.0 to 6.0kN/m 2 . Soil at 3.0 m depth is found to be coarser, for which the value of maximum dry density is found to be 1.82 gm/cm 3 At site-B representative soil samples from the different depth of foundation i.e. 1.0m, 1.5m, and 1.8m were collected for proposed construction of "School building" for Cantonment Board office at Aurangabad. Fig.  2 shows soil profile of trial pit taken at site-B. From table 3, it is found that, at a depth of 1.0m coarse grained disintegrated weathered soil called soft moorum is observed. At depths of 1.5m and1.8m hard moorum is observed. At 1.0 m depth the maximum dry density of soil is found to be 1.70 gm/cm 3 and optimum moisture content is 16.9%. At depths 1.5m and 1.8m the values of maximum dry density are found to be 1.86gm/cm 3 and 1.89gm/cm 3 and optimum moisture content found to be 10.2% and 10.1% respectively. The values of cohesion are found to be 4kN/m 2 and 2kN/m 2 at 1.5m and 1.8m depth, respectively.
IV.
Results And Discussion
The inputs required for determination of ultimate bearing capacity of soil are: cohesion, unit weight of soil, depth of proposed foundation, width of foundation and bearing capacity factors. In general, unless otherwise mentioned the width of footing is assumed to be 1.0 meter. For non-cohesive soil the value of cohesion is less and hence neglected. Most of time, this cohesion is apparent cohesion. For this soil by using IS code method, the values of ultimate bearing capacity and safe bearing capacities are determined.
Procedure laid down by Bureau of Indian Standard IS: 6403-1981 is used for calculating ultimate net bearing capacity. Equation (1) Where Nc, Nq, and N ᵞ are bearing capacity factors for general shear failure case, N"c, N"q, and N" ᵞ are bearing capacity factors for local shear failure, c is cohesion, B is width of footing and q is surcharge of soil mass.
Effect of Depth of Footing on Ultimate Bearing Capacity and Safe Bearing Capacity
The depth of footing is important parameter which governs the ultimate bearing capacity of the soil. For site-A, the effect of depth of rectangular footing on ultimate bearing capacity and safe capacity of soil is studied. Length of footing at site-A assumed to be 1.5 times the width of footing. The values of ultimate bearing capacities and safe bearing capacities determined for different sites by IS code method are as shown in table 4. Where y= Safe bearing capacity in kN/m 2 ; x= Depth of foundation in meter.
From the equation (3) the value of safe bearing capacity for depth of foundation in the range of 1.0m to 3.0m can be found out and used for design.
At site-A the values of angle of internal friction (Ø) are 18, 27, 33, 34 and 36 degrees, for depth 1, 1.5, 2, 2.5 and 3 meters respectively. The value of safe bearing capacity of the soil at 1.5m depth is 42.91% higher than 1.0m depth and for further increase in depth the safe bearing capacity increases considerably. It is also found that as depth of foundation increases the cohesion (c) decreases and angle of internal friction increases. The effect of increase in depth on increase in safe bearing capacity is predominant due to increase in surcharge weight, which governs the safe bearing capacity of the soil. Similarly if type of failure is general shear failure for the same value of Ø the values of bearing capacity factors Nc, Nq, and N ᵞ are very high in comparison with N"c, N"q, and N" ᵞ . Here at 1.0 and 1.5 m depth the failure is local shear failure and after 1.5m the failure changes to general shear failure. Hence, the values of safe bearing capacities from 2 to 3m depth increases appreciably. In general, it is understood that with other factors remaining constant as depth of foundation increases the bearing capacity of soil increases. Based on judicious judgment, at site-A design depth of foundation can be suggested as 2.0 meter.
At site-B, it is found that the soil is c-ɸ soil up to 1.15m depth and beyond 1.15m depth a non cohesive coarse grained soil is observed. The values of angle of internal friction of soil particles (Ø) are found to be 25 0 , 37 0 and 40 0 at 1m, 1.5m and 1.8m depth respectively. For site-B, by considering rectangular footing the values of ultimate, net and safe bearing capacity are determined. At 1.0m depth local shear failure is assumed and for 1.5m and 1.8m depth general shear failure is assumed. The values are tabulated as shown in table 5 . The values of ultimate, net and safe bearing capacities are determined for this site at 1m, 1.5m and 1.8m depth assuming factor of safety of 3 by using IS code method. General shear failure Table 5 shows the values of ultimate, net and safe bearing capacity at a depth of 1m, 1.5m and 1.8m. The safe bearing capacity at 1.0m depth is found to be 94.81kN/m 2 . In comparison with 1.0m depth of foundation the values of safe bearing capacity at depth of 1.5m and 1.8 m are found to be 636.33% and 1106.62% higher respectively. This higher percentage of safe bearing capacity for 1.5m and 1.8m depth is observed due to higher value of angle of internal friction of soil and general shear failure at 1.5m and 1.8m depth. So at site-B i.e. proposed construction of "School building" for Cantonment Board Office at Aurangabad, it is suggested that the depth of foundation shall be taken as 1.8m.
Effect of Shape of Footing on Ultimate Bearing Capacity
The shape of footing influences the bearing capacity. Terzaghi and other contributors have suggested the correction to the bearing capacity equation for shapes of different footing based on their experimental findings. Table 6 shows the values of ultimate bearing capacities determined for different shapes for site-A by IS code method. Table 6 indicates the values of ultimate bearing capacity for different depth of foundation i.e. 1.0m, 1.5m, 2.0m, 2.5m and 3.0m for different shapes of footing i.e. strip, square, circular and rectangular footing by IS code method. At 1.0m and 1.5m depth local shear failure is assumed and for 2.0m, 2.5m, and 3.0m depth general shear failure is assumed. Amongst the different shapes of footing by remaining other factors constant for square shaped footing the values of ultimate bearing capacity are found to be higher and least values are observed for strip footing. Similarly if comparison is made between circular and rectangular shapes footings the ultimate bearing capacity are higher for circular shape. The percentage increase in ultimate bearing capacity for square shape of the footing in comparison with strip footing at 1.0m, 1.5m, 2.0m, 2.5m and 3.0m depth of foundation for site-A is found to be 24.86%, 19.03%, 14.09%, 13.80% and 13.36% respectively. The percentage increase of the order of 24.86% is found to be for lesser depth of foundation i.e. 1m and 13.36% is observed for 3.0m depth of foundation. 
Effect of Water Table on Bearing Capacity
The change in moisture content of the soil affects the properties of the soil. Similarly, if soil gets submerged its ability to support the load coming over its unit area is reduced. When the water table is above the base of the footing, the submerged weight is used for the soil below the water table for computing the surcharge. The water table corrections are applied to determine the ultimate bearing capacity of the soil. When water reaches up to ground level, here the unit weight of soil considered in presence of water table is submerged density and, hence the reduction coefficients Rw 1 and Rw 2 are used in second and third terms of bearing capacity equation to consider the effects of water table. The effect of water table correction on safe bearing capacity is predominant for non-cohesive soil.
At site-B for depth of foundation greater than 1.5m depth soil is found to be non-cohesive in nature and hence general shear failure is assumed. The shape of footing is assumed to be square and by applying water table correction and by using factor of safety equal to 3 and by keeping other parameters constant the values of safe bearing capacities determined by IS code method are as shown in 
V. Conclusions
Based on the studies carried out following conclusions are drawn. I. The important parameters which govern the bearing capacity of soil are: cohesion, unit weight of soil, depth of proposed foundation, width of foundation and angle of internal friction. II. In general as depth of foundation increases ultimate bearing capacity of soil increases. The effect of increase in depth on safe bearing capacity is predominant due to increase in surcharge weight. III. For site-A the design depth of foundation suggested is 2.0m because at 2.0m depth the general shear failure has been observed and value of safe bearing capacity is 194.73kN/m 2 . Individual column footing is recommended, as suitable foundation. IV. For site-B the design depth of foundation is suggested is 1.8m and individual column footing is recommended. Here though general shear failure occurs at 1.5m depth and the value of safe bearing capacity is 693.48kN/m 2 the design depth is suggested as 1.8m because at this increasing depth the value of safe bearing capacity is 1136.40kN/m 2 . V. For studying the effect of shape of footing on the values of ultimate bearing capacity determined for local shear failure and general shear failure, it is found that for square shaped footings the values obtained are found to be higher than strip, circular and rectangular footings. The percentage increase in ultimate bearing capacity for square shape of the footing in comparison with strip footing at 1.0m, 1.5m, 2.0m, 2.5m and 3.0m depth of foundation for site-A are found to be 24.86%, 19.03%, 14.09%, 13.80% and 13.36% respectively. The percentage increase is found to be more for lesser depth of foundation in comparison with greater depth of foundation. VI. For cohesive and frictional soil leading to local shear failure, the effect of water VIII.
